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Frequency Modulation. 
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The Helbourne Technical Col lege. OSCILLATORY CIRCUIT ~ VOLTAGE & CURRENT RELATIONS. 





Fig. 1 = Condition of circuit prior Fig. 2 - Condenser commences to discharge 
to switch being closed. Con- through inductance. 
denser charged. 





| Fig. 3 = Condenser discharged, but electro- Fig. 4 = Condenser again charged but of 
magnetic field exists about inductance. opposite polarity. 
£ 
Te 
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Fig. 5 = Conditions which exist fn an 
Oscillatory circuit. 


Current and Yoltage Relations for Fig. 5. 
MAGNETIC & ELECTROSTATIC COUPLING. 
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Fig. 6 - Insertion of H.F. ammeter into Fig. 7 - Cirevit L202 oscillates due 
Oscillatory circuit, shows current’ to energy induced from circuit 
present. L404. 


The Helbourse Technical Gollege. 


et} 
Fig. 8 ~ The electrical losses of L4C{ are 
inereased when ancther circuit is coupled. 


DEVELOPMENT OF HALF WAVE ANTENNA. 


: Bee 


Fig. 10 = Oscillatory circuit with length 
of wire attached. 
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Fig. 12 = Current distribution im a 
half wave of wire. 
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Fig. 14 = Voltage existing at different 
wire positions. 
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ANTENNAE AND FEEDERS. ee 
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Fig. $ = Cireeit oe and Loo are coupled by C3 
ie macnetic coupling exists. 
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Fige 11 = Half Wave of wire, with H.F. Ammeters 
inserted for purpose of deterrining current 


distribution. 
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Lamp 
Glow 
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Fig. 13 = Neon lamp glow plotted against 
different wire positions. 
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Fig. 15 = Current and Voltage 
distribution on half wave 
of wire. 90° phase diff- 


erence exists. 
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The Melbourne Technical College. ANTENNAE «AND =6FEEDERS. 


“pieciacanits : r3 72 ss Electrostatic 


Fig. 16 = Electromagnetic and. Electrostatic fields which aust about 
a half Fave of wire. 


Fig. ifa - Half wave. antenna as oath drawn, - 


a Fig, {Tb = The sane antenna shoring L and ¢ distribution. i a 
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RADIATION 


Fig. 19 = Radiation decreased. 


Fig. 18 = Eneroy is radiated or transferred 
to the half wave ef vire. 





The Melbourne Technical College. ANTENNAE AND FEEDERS. 4. 


Spacing 1/200 A» 


Fig. 20 = Rediation very small. Fig. 21 = Radiation WIL. 
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Fig. 22 = No radiation occurs as ammeter Ao fails to indicate. 


| DEVELOPMENT OF FEEDER SYSTEM. 





Fig. 23 - Energy transferred to $A by virtue 
of the folded +} antenna. Fig. 24 = Energy transferred to $i 
| wire by magnetic coupling 
to L.C. circuit. 


The Melbourne Teohnical College. DEVELOPHENT OF FEEDER SYSTEKS. 
No radiation 
from this section. Radiating Section 
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Se =n or 
No Radiation Radiation 


Fig. 25 = Fold antenna. Radiation | plow By : | 
zero. Voltage exists at Fig. 26 ~ Antenna excited from + feeder. 


ends. 


Fag. 27 = Feeder length {nereased from i Ato#X 
I> Sey Voltage antinode exists at ends. | 


re che mee? is, ae 
Fig. 28 = Radiator excited from b 
$d feeder. 
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Fig. 29a = Radiator excited from 
4} feeder 


Radiator. 





The Melbourne Technical Col lege. TYPICAL FEEDER SYSTEMS. 
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Fic. 29(d) = Feeder 4 - th per side. Fig. 29(e) - Feeder 3- 4) per side. 





The Metbourne Technical College. FULL WAVE ANTENNAE = PHASING. 


Current Antinodes or Current 
Positions 
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FULL WAVE 


Fig. 30 - Full wave antenna, voltage fed. Note that current antinodes are 180° out of 
phase voltage polarities at antenna ends, are in phase. 
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Fige 31 = Antenna 3}. Sections overating in phase due 
, to use of phasing coil. 
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Folded +) section. 


ara Fig. 32 - Antenna 3}, sections operating in phase due 


to use of folded 4 section. 


The Melbourne Technical College. DEVELOPMENT OF GROUND ANTENNA. 


Electrostatic field. 
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Fig. 33 = +) antenna current fed. 
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Electrostatic field. 
COUNTERPOISE / 
Fide 34 = 
*% 

Counterpoise \ Fig. 35b. 

Fig. 35a. 
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Fic. 37 = The missing } wave 
section is supplied by 
an "{mage®, 





Fig. 36 - Earth replaces 4 wave 
section or counterpoise. 








The Melbourne Technica! College. HALF WAVE ANTENNA RADIATION PATTERNS. 


Antenna and Feeder Current Measurements. 





Fig. 38 


Methed cf measuring feeder current Fig. 39 
when the center of the coil is not 


accessible. Method of measurement of antenna 


current when current excited, 








Fig. 41 


Antenna current 
always measured 
in ground lead. 


Fig. 40 


When Veltage excited, antenna current 
can be ascertained with one ammeter. 
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Fig. 42, 


Antenna electrical length can be adjusted by inductance or capacity. The type 
of adjustment used is dependent on the physical length. 


The Melbourne Technical Collece. HALF WAVE ANTENNA RADIATION PATTERNS, 
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View looking down on antenna. 
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Fig. 43 = Horizontal antenna; radiation is a maximum broadside on and a 
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Fig. 44a = Vertical antenna, view lookin , 
9 9 Fig. 44b, 


down, radiation pattern circular. 
Solid pattern or "Poughnut® radiator 
from vertical antenna. 


G Fig. 45 = The effective directive pattern of 
B horizontal antenna depends upon the 
angle of radiation concerned. 
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Fig. 45. 


The Melbourne Technical College. ANTENNA RADIATION PATTERNS, 


Vertical plane Radiation patterns of Vertical Half Wave Antennas above perfectly 
conducting ground. 
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Fige 46 = Antenna height = % wave. Fig. 48 = Antenna height = 7 wave. 





Fig. 47 ~ Antenna height = 4 wave Fig. 49 = Antenna height = 1 wave. 





Fig. 50 = Directive patterns of a horizontal half wave 
antenna at three radiation 
angles. 





The Melbourne Technical Col lege. ANTENNA RADIATION PATTERNS. 


Vertical plane Radiation patterns of Horizontal Half Wave antennas 
above perfectly conducting ground. 





Fig. 51a = In direction cf wire, Fig. 51b = At right angles to wire, 
height = 3 wave. height = + wave. 





Fig. 52a = In direction of wire, Fig. 52b = At right to wire, 
height = + wave. height = 4 wave. 
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Fig. 53a - In direction of wire, Fig. 53b = At right angles to wire, 
height = ? wave. height = 7 wave. 


The Melbourne Technical Collece. 


ANTENNA RADIATION PATTERNS. 


Vertical plane Radiation patterns of Horizontal Half Wave 
Antenna above perfectly conducting ground. } , 
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Fig. 54a ~ In direction of wire, 
height = 1 wave. 


Fig. 55a = In direction of wire, 
height = 1% wave, 


Fig. 66a = In direction of wire, 
height « 12 wave. 


Fig. 54b = At right angles to wire, 
height = 1 wave. 


Fig. 55b = At right angles to wire, 
height = 1} wave. — 


Fig. 56b - At right angles to wire, 
height = 13 wave. 





The Helbourne Technical College. 
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005 01 O15 02 025 03 035 04 
ELEMENT SPACING -WAVELENGTH 


Spacing (parts of Xd ). 


Gain in radiation is given direction 


adie tz 
Rediation 
Direction 


Fig. 59 ~ Energy arriving at antenna, due 
to reflector, is in phase with 
energy from antenna proper. 


REFLECTORS, 


Fige 57 ~ Antenna and Reflector system showing 
direction of Radiation. . 


Fig. 58 = Maximum radiation in a given direction - 
is controlled by spacing between 
antenna and reflector, 


Curve A 


Curve C 








« . 
weabeiq Jind jeoyato2y] 
MAaAIOAN ~=ANACGONALAHAAANS | 
Sy hip ye | 
Ns Po - a) Pee | 
ba aD,’ ; -? P oP: 
ae a ae | 








ZI1Ol1 81 : : 
nen 911 vicl | win 








99 
io so"? €9 G) JO 


The Melbourne Technical College 


| SUSH-PULL OSCILLATORS 


Fig. 1. - START. No voltage on grids, plate Fig. Qe » Condenser charged, left grid minus, 1, Tor V4 


currents equal. LC circuit Coanencing to charge 2 _ dropsel for Ye rises (compare arrow sizes) 
condenser. | ok 
Cc 


Cig. 3 - ice ee | S «Fig. 4 = 
Condenser dis- —is Condenser charged 
charges, volt= A | | opposite to 
y, 298s on grids , ae Fig. 2, right 
“ zere as jn grid ainus I, 
Fig. 1, Anode for V2 drops 
currents equal | i, for Vy rises. 


Fig. 5 = Practical example 
of a self excited push-pul| 
oscillator, using the princ- 
iples shown in Figs. 1-4, 
Note that a choke D is nec- 
essary to keep the R.F. fromthe 
a high tension supply. 
— The frequency of operation 
in all the above cases is 
governed by L.and C. 


Fig. 6 = Circuitarrangerent of a Colpitt's puss | tige T= ‘Beene ateelaek a of a Hartley push-pull 
pull oscillator | 3etey. oscillator 


Fig. 8= Circuit arrangement of a tuned anode 


nae Fic. 9 Circuit arrangement of a tuned anode tuned grid 
(T.N.T.) push-pull oscillator : 9 ¥ 


(T.A.1-@.) push=pull éscillator. 
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Calculation of Grid Bias Requirements. 
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The Melbourne Technical College 





Fig. t. 





Fig. 7 


Fig. 8. 


NEUTRALIZATION OF R.F. AMPLIFLERS. 


Cy Ly 


Fig. 3. 


Co Co 
TUNING CAPACITY 


Fig. 9 





The Melbourne Technical Cellege NEUERALIZING OF R.F. AMPLIFIER. 


Fig. (0 (a) = Shows a Rice or Plate neut- 

ralizing circuit. 

(b) is the electrical equivalent of (a) 

clearly {{lustrating the wheatstone bridge 
principle. 


---Input--------> 





Fig. (0. 


Fige W7{a) = is the neutrodyne or neg- 

ative reaction type of neutralizing cir zy 
cuit, also it is cften referred to as 

grid neutralization. 

(b) is the electrical equivalent of (2). 





Fig. Ul. 


> 


Fig. {2 (a) - is a neutralizing circuit in 
which the division of R.F. potentials is 
done solely by capacities. 

(b) shows the electrical equivalent in 
bridge fora. 


<---— Ouiput----- 





Fig. (2. 


Fig. (3 = Shows a two stage transmitter in- 
corporating a crystal oscillator driving a 
neutralized triode valve, note that neutrodyne 
or negative reaction, neutralizing circuit. 





Fig, (3. 
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The Melbourne Technical College. 
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Fig. 1 = Magnetic Microphone showing 
how electric currents are produced 
by the flexing of the iron diaphram. 


C.B. Pedestal Type 
Transmitter 


(a) Incressed 
inward move- 


ment of the 
diaphraa. 


(b) Decteased 


to 





MICROPHGNES. 


granule microphone see text for 
details 
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Plan View. 
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Pa%, flux due to’ 
a iis outward move= 
Nest ment of the 
a diaphram. 
¢ Fig. 2 = Solid back type of carbon 





1. 
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Cig pei an” ‘Elevation View. 
Fig. 4 = Reisz or transverse current type of carbon 


grenule microphone. 


Fig. 3 = Output frequency response 
curve of a solid back microphone. 
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ee. Fige 6 = Circuit diagram of output circutt of a 
push pull or double buttcn microphone. 





Fig. § = Circuit diagram of a carbon Pinay acon pac Gated 
microphone coupled to a valve am 


plifier and volume control. 


Fige 7 = Frequency response of the microphone 
shown Fig. 
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The Melbourne Technical College. 





Fig. 9 = Replacement Capsule shown 
fitted in position in a telephone 
handset. 





Fig. 11 = Pilots Mask Hicrophone showing how 
all the voice energy is deflected from the 
sides of the mask to both faces of the 

Microphone capsule. 





Clamping ring 


Fig. 12 - Aircraft carbon granule microphone 
using double compression on the granules. 
The action is not 2 push pull one as is the 
case with that shown in Fig. 13. 


MICROPHONES 2. 


Flexible Membrane. 





Moving Electrode. 


Fixed Electrode.” 


Fig, 8 = "Immersed" carbon granule microphone of 
the replacement capsule pattern. This type 
is used in modern telephones. 
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Fig. 10 = Output frequency response of the 
jinaersed capsule compared with the solidback 
telephone of Fig. 2. 





Fig. 13 = Push pull solid backed microphone. 
Compression on one set of the granules loosens 
up on the other set. 





